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Cloning[] expression pattern and phylogenetic analysis of cyclophilin A gene 


in the silkworm[] Bombyx mori 

LI Chun-Feng [] LIU Wen-Ming'[] HUANG Ke'[] FAN Xiao-Dong'[] ZHOU Ze-Yang"" [] 1. Institute of 
Sericulture and Systems Biology[] Key Sericulture Laboratory of Agriculture Ministry[] Southwest University[] 
Chongqing 400716[] Chinal] 2. Chongqing Normal University[] Chongqing 400047[] Chinal] 

Abstract[] CyP protein family plays an important role in the process of protein folding. In this study[] a novel 
silkworm gene BmCyPA was cloned[] which comprises 2 exons and 1 intron. The deduced BmCyPA protein 
contains 165 amino acids[] its molecular mass is 19.4 kD and pl is 8.79. Sequences analysis showed that 
BmCyPA is highly conserved among different species. The BmCyPA protein has peptidylprolyl cis-trans- 
isomerase active sites and contains specific amino acids which can bind to the side chain of CsA[] which 
indicated that BmCyPA has potential cis-trans-isomerase activtity and can combine with CsA. RT-PCR of 
tissue expression pattern and EST analysis revealed that BmCyPA is specifically and highly expressed in silk 
gland. The potential function of BmCyPA gene was further analyzed by phylogenetic analysis of CyPA genes 
from different species. The results suggest that BmCyP may be involved in the process of fibroin folding. 
Key words[] Bombyx mori[] CyP gene[] silk gland[] gene cloning[] phylogeny[] expression pattern 
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Fig. 1 Cloning of CyPA gene of Bombyx mori 

A DD GPAOO RT-PCRO0O0000000 0O RT-PCR 
assay of silkworm CyPA gene and identification of recombinant 
plasmid. MOO O00 0 A£coT14 1 Digest Marker] 10 RT-PCR 
OO RT-PCR product] 200 0 D O0 PCRO O PCR product of 
recombinant plasmid. B. []  CyPAQ O 3'RACE[] O 3'RACE 
assay of silkworm CyPA gene. MO DL2000 0 O O O DL2000 
Marke] 10 3'RACE O O 3' RACE product] CU OO U D U 0 
Digestion of recombinant vector. 100 O 0 O Recombinant vector{] 
200 0 0 O Recombinant vector digested with Sal [ and BamH 
1 0 MQ DL2000 0 O O O O DL2000 Marker. 











2.2 BmCyPADDODODODODO 
BmCyPAQ O O RT-PCRO OOOO U0 510 bp 
O cDNAL] D] LLL D. DU. D] D] D] D. D. 498 bp[B'RACE [] 
000000 GrADo00000000050 
872 bp[] cDNAU O 00 O plo. ADD] O 200 O O 
üggagaggmugg 16500000000 0 
OO 194kxD00 000 87940000000 
EXPASYT[] http] //www. expasy. ch/ [] 00 0 LL] O O 
0000000 GenBank GenBank O O O E 
DQ20118300 O O Sim4 O 00 httpl] //gamay. univ- 
perp. fr/analyse _ seq/simd[[]] CyPA LH] B. U LU WU U 
0000000 cotigd DUU CDL D D D cyP D 
000200000 1000000000000 
O EXPASY] http[] //www. expasy. ch/[L] UU UU UU 
DDUUDUUUUUUDUUUUDD DU «Hu 


O Alphahelix[] 18.79%00 [] O UU extended strand{] 


26.67% H1 O U LI] random coill 46.67 %|[] 

000000 BmCyPAD OOOO NCBIO D 
UUUDUDIIUUUUDUDUDUUDUUDUDDUD 
OOOO 000 00000000000 60000 
CPADODODO GP1000000000b00 0 
3008000000000 5mcyPA [ 0000 
po0do00000000 0 Gap ü 00000 
00000 70% -8%000000000000 
68% ~7%00 00000000 50% -60%0 D U 
BmCyPADODO DAD 0d 000000000 
00000 750000000000 000 cs 
OOOO PPrD mg rtt 
2.3 BmcyPAQOOOUUUUUOO 

uU uut atauu tc ttrzat utc 
0000 BmCyPA DU mRNA ] D] D. U D] U. D. U 
000 acin3D D] D] CD. 000000 PA DI DI UI 
uada tti utt zat uuu 
OOOOU00D0OWO 40400 6?2A4(U 000 
D0000 basm 0 00000 Esrü ID utut 
000000 ESODDo0DD0000 ESOO 
0m 92000 RT-PCROO 000000000 
ESTUOOUOQUQ00000 ESO O 4080) 
2.4 BmcyPO OOO0O 

UUUUDUDUDUU UU UD 0 blastn [] 
üunggggagugag sipbBg0o0000000 
0000 1600000000 Neid noun 
O O 00 DQ311261 0 DQ311248000 180 0 0 op 
pogdd06”000 000 1000 oer 0 
üggaggugaginagu eyenuetadt utl 
D O O UO single domain POT UH 000000 
[I] multidomainJMDUU O DO UU CyP D] D LI UU 
UIUUUUUUUDUUDU UU s 

06000 Cep IHDHUDUDUDUDUU 
ünpmgaagaaapnapupnmuagagagagun 
üuggagaggaguguug 100000000 
000000000000 op UDDHUUDUU 
uüugdgdüadgeseauguaguadgugsbeuüuutut 
Gef O0 O0 cya g ogoogo 
DQ311261 0 0 Ga D 0000000 39%0 00 
PrediNIS[] 0000 14400 sp000000 
üugnggmaagaaapnapnupnudgmaagaun 
D 

uüugmu:ma4muugeeagnuunmauurulutt 


352 UD ODO Acta Entomologica Sinica 510 








F 
cggcaaaatg tct cta cca Pa gta ttc ttc gac gtc act gtt gac 46 
M S L P R V F F D V T V D 13 


47 gat gcc cca ctg gga aaa att gtt att gag ctg aga agt gac gtc 91 


14 D A P L G K I V 1 E L R S D V 28 
92 act ccc aag acg tgt gaa aac ttc cgt gcc ctg tge act ggc gag 136 
29 T p K T c E N F R A L Cc T G E 43 


137 aaa ggc ttc ggt tac aag ggc tcc att ttc cat cgt gtc atc ccc 181 
44 K G F G X K G S 1 F H R V I P 58 





182 aat ttc atg ctg caa gga ggg gac ttc acc aac cat aac ggc act 226 
59 N F M L Q G G D F T N H N G T 73 
227 ggg gga aag tcc atc tac ggc aat aag ttt gaa gac gag aat ttc 271 
74 G G K S I Ké G N K F E D E N F 88 
272 acc ctt aag cac act gga cct ggc gtc ctc tcc atg gct aat gcc 316 
89 T L K H T G P G V L S M A N A 103 





317 ggt gct gat act aat ggt tcc cag ttc ttc atc acc act gtc aag 361 
104 G A D T N G S Q F F I T T V K 118 
362 acc tcc tgg ctg gat ggc aga cat gtt gtc ttt ggg aat gtt gtt 406 
119 T S W L D G R H V V F G N V V 133 
407  gaa ggc atg gaa gtt gtc aag cag att gag acc ttt ggc agc cag 451 
134 E G M E V V K Q I E T F G S Q 148 
452 tct ggg aag acc tct aag aga atc gtt atc aaa gac tests 496 
149 S G K T S K R I V I K D C G Q 163 
497 att gcc taatttaáaatcattaactttaaaacaaactgcaatattttaagttaaa 

164 I A * 














cactaagtcctcctgatagataaaaataccttcccagtaaagaataatttaaatgaaatatgggtcattccaatta 
tttaataaaatattgctattgatgtagcgaactggttattgcatttatttccatgcattattagtatgttcattgt 
tgcatttttgctattacatttttatttctactagttcgctagctgtctgtttagacctaaataattcacattatcog 
tagacctttatttatatcaacttactatgcttcaatttggtacataaataaataatatttactccgaaaaaaaaaa 
aaaaaaaaaaaaaaaaaCATGTCGGCCGCCTCGGCCTCTAGAATAT 

oligo(dT) 











02 dB opmnpunpbuduttutbilublulul 


Fig. 2 The nucleic acid sequence and deduced protein sequence of CyPA gene of Bombyx mori 
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Fig. 3 Alignment of CyPA sequence of Bombyx mori and its homologous genes of other species 
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Fig. 4 BmCyPA expression in different tissues of Bombyx mori 
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Table 1 Cyclophilin gene family of Bombyx mori 
Subcellular 
: ae gos 7 po » ES Location/Target P' Aligned? RFWHIPPlase’ % Identity’ 
Single domain cyclophilins 
BmCyPA Bm010862 18 .2/165 49 Cytosol 1- 165 RFWH/- I3 
BmCyPB Bm033292 22. 1/200 1 ER 26 - 186 RENH/- 56 
Bmb013089 Bmb013089 11.5/105 1 Cytosol 1-115 WH/- 73 
Bmb031348 Bmb031348 23.9/213 0 Mitochondria 38 - 199 RFWH/- 43 
Bmb012146 Bmb012146 15.8/140 0 Cytosol 18 - 140 RFSL/- 59 
Bmb039919 Bmb039919 11.2/100 0 Cytosol 13 - 100 RFE/- 59 
Bmb011014 Bmb011014 18.1/161 0 Nucleus 1 - 161 RFPY/- 43 
Bmb040741 Bmb040741 21.3/191 0 Nucleus 14-162 RFPH/- 44 
Bmb002301 Bmb002301 11.7/106 2 Nucleus 1 - 106 QH/- 64 
Bmb034486 Bmb034486 16.3/148 0 Nucleus 1-117 SFHN/- 44 
Bmb024377 Bmb024377 21.3/203 0 Nucleus 105 — 203 RFE/- 51 
Bmb022236 Bmb022236 10.4/91 0 Cytosol 1-91 RF/- 49 
BmCyPE DQ311261 34. 8/306 1 Nucleus 118 - 282 RLQH/- 39 
ABD36193 DQ311248 21.4/197 1 Cytoso! 37 - 197 RFWH/- 73 
Multidomain cyclophilins 
Bmb014624 Bmb014624 55.9/487 1 Nucleus 1- 129 SFDH/- 37 
Bmb013088 Bmb013088 23 .6/206 0 Cytosol 145 - 206 SS/- 64 
Bmb022610 Bmb022610 43 . 1/384 1 Cytosol 228 — 384 KLQH/- 36 
Bmb022911 Bmb022911 50.6/459 0 Cytosol 297 — 458 QEGT/- 34 


1 [] PredictNL§ http[] //cubic. bioc. columbia. edu/cgi/var/nair/resonline. pl[] 0 D] D 0 D 0 D 0 0 0 D DU Subcelluar location using PredictNLS 
[] http] //cubic. bioc. columbia. edu/cgi/var/nair/resonline. p] 200000000 Length of analyzed sequence] *pPlase[] 0000 CAD 
O Ol Aref] Phel Trp[] His[] Amino acid present at positions required for PPlase activity and CsA binding sid! Arg{] Phel] Trp[] His( T] ¿00 CyPA [] 


UD DUU DU DU UD OD Identity values are compared to human CyP A. 
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Fig. 5 SD and MD structure of Bombyx mori CyPs 
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Fig. 6 Alignments of CyP protein sequences of Bombyx mori 
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